Effect of mitogen and lymphokine stimulation on proteoglycan synthesis by lymphocytes.
The ability of mouse thymocytes and peripheral blood lymphocytes from rats to synthesize and secrete proteoglycans in the presence of a variety of mitogens and lymphokines was studied in vitro, and it was confirmed that such lymphocytes synthesize and secrete significant quantities of proteoglycans. Mitogenic stimulation of the cells with phytohaemagglutanin (PHA) induced a fourfold increase in proteoglycan synthesis; stimulation with interleukin-1 stimulated proteoglycan synthesis up to fivefold. Proteoglycan synthesis could also be stimulated by culturing the cells in the presence of interleukin-2. To determine if this response was related to cell proliferation, the cells were cultured in the presence of PHA and either cyclosporine or prostaglandin E2, two agents that inhibit lymphocyte proliferation. Under these conditions, proteoglycan synthesis remained elevated, indicating that this effect may be independent of cell proliferation. Chemical analysis of the proteoglycans indicated them to be composed of chondroitin sulfate and heparan sulfate. Their molecular size was small compared with cartilage proteoglycans but similar to the small dermatan sulfate proteoglycans synthesized by fibroblasts. On the basis of molecular size, three proteoglycan population were identified, and their relative proportions were altered by mitogenic stimulation of the cells. Taken together, these findings imply that proteoglycan synthesis is intimately associated with lymphocyte activation and may be related to cellular function in immune responses.